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The use of a polyester res.n as a b.nder ^J^^taJ ^ J oss . Similar US e of a polyacrylate resm 
coating properties, such as for instance tart ^J^™ ^n^her resistance and chemical res.s- 
also provides, desirable charactenst.es su ch as ha ^ 9 & e and nardness 0 , the coating. 

^^^^:^^r^ ^ is not f,exib,e and that is t0 ° br,tt 

Thus in many cases the two resins need to be comb '" e °; djsc|osed in US -A-4499239, which describes a 

and 3-40 wt.% glycidyl acrylate polymer. ,,0^.4499239 is that the described mixtures have a 

A disadvantage of the compositions rom u ? J 4 *? hj ner amounts by weight this resin .s 

^csc.^^- - ---- . ^ « — — - ^ ,n a " 

the necessary ratios, for the desired Wl'cahons^ composition employing a polyester resin and a 

acids, glycols and three- or higher-function^ I polye s the P 0 '^^ reS ' djcarb P oxylic acids , and the glycols 
cyclohe^ane dicarboxylic acid and at least 15 j^^'^?? cibon atoms, which may optionally 
comprise at least 50 mol% bn ^^^J^^Z i with 2-6 carbon atoms, while use is made of 
comprise an ester group, and at most 50 mol h aliphatic glyco . w nigner . func tional polyol and the 

up to at most 8 mol% of dicarboxylic ^Soi tin or an acidic acrylate resin, 

po.yacry.ate resin is a 9^dylfimct^^^ resin can be obtain ed in any 

In this manner homogeneous mixtures of polyester reanu a P y properties such 

desired mixing ratio. The compositi ons obtained „ u l^f^J sXance and weather resistance 

asa rr^^^ acids cwise 40 - 60 mo,% 14 ' 

cyclohexane dicarboxylic acid and 40 - 60 ^°'^ iS °^ th b a ' ,C us a e C ( ;^ .include terephthalic acid, tetrahydro phthalic 

Examples of other polycarboxylic acids that may be use* include p 
acid, hexahydro endomethy.ene tetrahydro Wf^-J?^ _ benze ne-tricarboxy>ic acid, pyromel.itic 
acid, dimer fatty acid, adipic acid succnic , ac.d ma e, acid, 1^ Hydroxycarboxylic acids and/or, 

preparation. . , , . t . . _ r _ rbon ato ms is preferably higher than 70 mol%. 

The amount of branched aliphatic glycol wit ,5- 11 ^ ■J*^ ' yields bet ter weather resistant 
More preferably the amount is higher than 90 mol A, smce th.s am 

products. . . „ HHitinn ta the above-mentioned aliphatic glycols aliphatic 

Within the above-mentioned lim.ts and in add ^ f£*£ Mt , propanediol. 2,5-hexanediol. 
diols can be used such as, for instance ethy en , glyco , 1.2 propa e ^ 2,2.4-trimethyM ,3- 

1 ,6-hexanediol, 2*W**1*™*^^ aTgWerol. hexanetriol. pentaerythritol. sorbitol, 

pentanedio. and as well as smaller amount lof ^J^^^. Alternatively instead of d.ols 
trimethylol ethane, trimethylol propane and tr.s-(2 hydroxy.) y 

polyols and/or epoxy compounds can be employee I ester ification or trans-esterification. 

Polyesters can be prepared by standard methodology such as ^ eyamp|e 

Optionally polyester preparation can be ir , the presenc * JJ^J of tha COO«OH r-.o fir-. 
dibutyltin oxide or tetrabuty. titanate^ Depending on the choK of y 

products can be obtained having certain he d esjred I aod numbers * g mo|% relative t0 the other 
The amount of three- or higher-functional polyol « P^eraWy Qf ^ po|yester 

, monomers, and more preferably ' '°-r than ^^leu zZ and 5.000. 

is usually between 1,000 and 7.000 and ' with the amount of branch.ng 

Preferably the molecular weight is chosen so tnai m ^ 
component cnosen the functionality of the polyester ,s between 2.0 and 3.5. 
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According to a preferred embodiment of the invention the polyester resin is a carboxyl functional resin 
with an acid number of between 20 and 100 mg KOH/g resin and a hydroxy I number lower than 10 mg 
KOH/g resin, and the polyacrylate resin is a glycidyl-functional acryiate resin. 

The glycidyl-functional acryiate resin is usually based on glycidyl (meth)acrylate and methyl 
5 methacrylate. The resin may further be based on alkyl esters of (meth)acrylic acid such as methyl acryiate, 
ethyl" (meth)acrylate, isopropyl (meth)acrylate, n-butyl (meth)acrylate, ethylhexyl (meth)acrylate, n-propy! 
(meth)acrylate, isobutyl (meth)acrylate, hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate and/or 
cyclohexyl (meth)acrylate and vinyl compounds such as styrene. 

The glycidyl-functional acryiate resin is preferably based on: 
w a) 5-60 wt.% glycidyl methacrylate, 

b) 10-30 wt.% n-butyl acryiate and 

c) 20-70 wt.% methyl methacrylate 
(where a + b + c are 100 wt.%). 

Glycidyl acryiate resins can be prepared by a polymerization, where solvent is fed to a reactor, then 
75 heated until the solvent boils. Monomers, and subsequently monomers, initiator and, optionally, mercaptan 
are added during a period of, for instance, between 2 and 4 hours, after which the temperature is kept at 
the reflux temperature for, for instance, two hours. The solvent is distilled off by increasing the temperature 
followed by a vacuum distillation lasting, for instance, one to two hours. Then the product is drained and 
cooled. 

20 According to a preferred, embodiment of the present invention the binder composition is based on 20-90 

wt.% of this polyester resin and. 10-80 wt.% glycidyl-functional acryiate resin. Preferably, these amounts by 
weight are 30-80 wt.% polyester resin and 20-70 wt.% glycidyl acryiate resin. 

Other suitable binder compositions are based on a hydroxyl-functional polyester resin and an hydroxyl- 
functional acryiate resin. 

25 The polyester resin is based on the same units as described above. These hydroxyl-functional 
polyester resins have a hydroxy! number between 20 and 100 mg KOH/g resin and an acid number lower 
than 10 mg KOH/g resin. 

The hydroxylacrylate resins preferably have a hydroxy! number between 40 and 150 mg KOH/ g resin 
and an acid number lower than 20 mg KOH/g resin. 

30 The hydroxyl-functional acryiate resin can for example be based on hydroxyethyl (meth)acrylate, 
hydroxypropyl (meth)acrylate and methyl (meth)acrylate. The resin may also be based on methacrylic acid 
and alkyl esters of (meth)acrylic acid such as methyl acryiate, ethyl (meth)acrylate, isopropyl (meth)- 
acrylate, n-butyl (meth)acrylate, n-propyl (meth)acrylate, isobutyl (meth)acryiate, ethylhexyl acryiate and/or 
cyclohexyl (meth)acrylate and vinyl compounds such as styrene. 

35 The hydroxyl-functional acryiate resins can be prepared in the same way as the glycidyl-functional 
acryiate resins described above. 

The hydroxyl-functional acryiate resin is preferably based on: 

a) 10-30 wt.% hydroxyethyl (meth)acfylate, 

b) 10-30 wt.% n-butyl acryiate, 

40 c) 10-30 wt.% n-butyl methacrylate and 

d) 20-70 wt.% methyl methacrylate 
(where a + b + c + d are 100 wt.%). 

Preferably, the binder composition is based on 5-95 wt.% hydroxyl-functional polyester and 5-95 wt.% 
hydroxyl-functional acryiate resin. 
45 Suitable crosslinking agents for these systems are, for instance, blocked di- or tri-isocyanates and 
crosslinking agents on the basis of melamine, such as for example hexamethoxy methyl melamine. These 
crosslinking agents are used in amounts between 2 and 50 wt.% relative to the binder composition. 

According to a further preferred embodiment of the invention the binder composition is based on an 
acidic polyester resin with an acid number between 20 and 100 mg KOH/g resin and a hydroxyl number 
so below 10 mg KOH/g resin, an acidic acryiate resin with an acid number between 20 and 150 mg KOH/g 
resin and a crosslinking agent. 

The acidic acryiate resin may for example be based on (meth)acrylic acid and methyl methacrylate. 
The resin may further be based on alkyl esters of (meth)acrylic acid such as methyl acryiate, ethyl 
(methyl)acrylate, isopropyl (meth)acrylate, n-butyl (meth)acrylate, n-propyl (meth)acrylate, isobutyl (meth)- 
55 acryiate, ethylhexyl acryiate, cyclohexyl (meth)acrylate and hydroxyethyl (meth)acryiate, hydroxypropyl 
(meth)acrylate and vinyl compounds such as styrene. 

Acidic acryiate resins can be prepared in the same way as the glycidyl acryiate resins and hydroxyl 
acryiate resins already described. 
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A suitable acidic acrylate resin is based on, for instance: 

a) 3-20 wt.% methacrylic acid, 

b) 10-30 wt.% n-butyl acrylate, 

c) 10-30 wt.% n-butyl metbacrylate and 
s d) 20-70 wt.% methyl methacrylate 

thereto. 

30 

Examples A-D 

Preparation of polyester resin 

A 3 I reactor vessel equipped v,ith a thermometer, a stirrer and a distillation setup. was charged with 
" ^"hown J, ^ies, ,n Tab,. I. Wh,,e the reae«on r™*re was be,„o 

^Pa-sTes-C), and the glass transition temperature (TQ. ^ttler TA-3000, system 5 C/m,n). 
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Table I: 


Monomers 


(in 


moles ) 




5 


1st step 


A 


B 




C 


D 




TMP 1 ) 


0.50 


0.40 




0. 10 


0.35 


10 


IPA 2 ) 


5.46 


3. 32 




2.94 


3 . 34 




NPG 3 ) 


8.96 


4 . 66 




4.54 


4 .74 




CHDA 4 ) 


5. 50 


0.74 




0.70 


0.75 


IS 


2nd step 














CHDA 




2.40 




2.10 


2.35 


20 
















Amounts in 


monomer moles 


per mole 


of 


resin 





25 1 ) trimethylol propane 

2) isophthalic acid 

3 ) neopentyl glycol 

4) 1 , 4-cyclohexane dicarboxylic acid 

30 



Table II 
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40 





A 


B 


C 


D 


Mn 1) 


2500 


1440 


1260 


1410 


F 2 > 


2.50 


2.40 


2.10 


2.35 


AN 3 > 


55.9 


91.2 


91.9 


91.9 


Visc. 4) 


63 


41 


23 


35 


Tg (-C) 5 > 


39 


44 


39 


41 



n Mn = molecular weight 
2> F = functionality 

3 > AN = acid number = mg KOH per g resin 

4) viscosity: measured at 165 • C, Emila. 

5) Tg = glass transition temperature 



so Experiments E-H 

Preparation of glycidyl acrylate resin 

A 6 I reactor vessel, equipped with a thermometer, a stirrer and a reflux cooler, was charged with 1500 
55 g toluene. While the reaction contents were being stirred and a nitrogen flow was passed through the 
reactor, the temperature was increased to the reflux temperature. In the mixture of the monomers (in the 
ratio indicated in Table III) of in total 3000 g, 90 g 2,2-azo-bis-isobutyronrtrile was dissolved. The resulting 
monomer mixture was then fed to the reactor in 3 hours. In the reactor the reflux temperature was 
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,„d the solvent was removed by a ^£™£Z£ n ASnS'os as wall as the theoretioa, 

•aK. glassTanr,.^ temperature <Tg. M«tler TA-3000. system 6-C*»n>. 

Table III 



o 



75 





E 


F 


G 


H 


MMA 1 ) 


30 


33 


56.3 


65.8 


GMA 2 ) 


60 


57 


23.7 


14.2 


BA 3 ) 


10 


10 


20 


20 


EEW. 


240 


260 


600 


1000 


Vise. 


400 


635 


330 


295 


TgCC) 


45 


55 


52 


51 



1) MMA = methyl methacryiate 

2) GMA = glycidyl methacryiate 

3) BA = butyl acrylate 
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Example I 

2S n-c-^ ^ coating on the basis of the binder composition according to the invention 

« nTM — KJinncan^ wfirfi mixed in an extruder. 



30 



35 



acrylate resin acuuiumy w - 

Powder"™ , ex Monsanto) were mixed in an extruder. 

Example II 



40 



Sample I was repeated, bo, 70 parts b, weigh, o« poiyeste, was osed ^'^ F ^ M ° " 
B aoylatt resin 30 parts b V weight of acrylate resin was used according to Experiment 



Example HI 
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Example IV 
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TABLE IV 





Powder coating according to 


1 


II 


III 


IV 


5 


flow 1 ) 


moderate 


fair 


good 


very good 




" clarity 2 ) 


good 


fair 


good 


good 




ESP 3 ) 


>8 mm 170*C 


>8 mm 1 50-240 *C 


>8 mm 1 80-200 *C 


>8 mm 180-C 




impact resistance 4 ) 


60 IP 5 ), 


60 IP, 


<20 IP, 


<20 IP, 




in curing cycle 


20*1 60 *C 


20'160'C 


1 0*200 -C 


10'200-C 


10 


layer thickness 


50 u 


50 U 


50 u 


50 u 




petrol resistance 5 ) 


fairly good 


good 


good 


fairly good 



1), 2 ) and e ) were determined visually. 

3) Erichsen slow penetration; flexibility test according to ISO-1520/DIN 53156. 

4) Impact resistance (reverse impact) determined according to ASTM D-2794/69. 

5) IP = inch pound 

6) a cotton ball soaked in petrol is placed on the coating under a cap for two hours, after which the 
eventual damage is judged visually. 



20 Thus it is evident that polyester resins and the polyacrylate resins could be mixed in different amounts by 
weight, resulting in powder coatings with a good combination of desired properties. 
Especially the excellent flexibility of the acrylate containing system is surprising. 

Claims 

25 Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

1. Binder composition, that contains a polyester resin and a polyacrylate resin, for powder coatings, 
characterized in that the polyester resin is composed substantially of units of dicarboxylic acids, glycols 
and three- or higher-functional polyols, the polyester resin comprises at least 15 mol% isophthalic acid 

30 and at least 15 mol% 1 ,4-cyclohexane dicarboxylic acid as dicarboxylic acids, and the glycols comprise 
at least 50 mol% branched aliphatic glycols with 5-11 carbon atoms, which may optionally comprise an 
ester group, and at most 50 mol% aliphatic glycol with 2-6 carbon atoms, while use is made of up to at 
most 8 mol% of dicarboxylic acids plus glycols of a three- or higher-functional polyol and the 
polyacrylate resin is a glycidylfunctional acrylate resin, a hydroxylfunctional resin or an acidic acrylate 

35 resin. 

2. Binder composition according to claim 1, characterized in that the dicarboxylic acid comprise 40-60 
mol% 1 ,4-cyclohexane dicarboxylic acid and 40-60 mol% isophthalic acid. 

40 3. Binder composition according to any one of claims 1-2, characterized in that the polyester resin has an 
acid number between 20 and 100 mg KOH/g resin and a hydroxy I number lower than 10 mg KOH/g 
resin and the polyacrylate resin is a glycidyl-functional acrylate resin. 

4. Binder composition according to claim 3, characterized in that the glycidyl-functional acrylate resin is 
45 based on: 

5-60 wt.% glycidyl methacrylate, 
10-30 wt.% n-butyl acrylate and 
20-70 wt.% methyl methacrylate. 

so 5. Binder composition according to any one of claims 3-4, characterized in that the binder composition 
contains 20-90 wt.% polyester and 10-80 wt.% glycidyl-functional acrylate resin. 

6. Binder composition according to any one of claims 1-2, characterized in that the polyester resin is a 
hydroxyl-functional polyester resin with a hydroxy I number between 20 and 100 mg KOH/g resin and 
55 an acid number lower than 10 mg KOH/g resin and the polyacrylate resin is a hydroxyl-functional 
acrylate resin with a hydroxyl number between 40 and 150 mg KOH/g resin. 
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7. Binder composition according to claim 6, characterized in that the hydroxyl-functional acrylate resin is 
based on: 

10-30 wt.% hydroxyethyl (meth)acrylate, 
10-30 wt.% n-butyl acrylate, 
10-30 wt.% n-butyl methacrylate and 
20-70 wt.% methyl methacrylate. 

8. Binder composition according to any one of claims 1-2, characterized in that the binder composition 
contains an acidic polyester resin with an acid number between 20 and 100 mg KOH/g resm and a 

' hydroS number lower than 10 mg KOH/g of resin, an acidic acrylate resin w.th an ac.d number 
between 20 and 150 mg KOH/g of resin, and a cross-linking agent. 

9. Binder composition according to claim 8, characterized in that the acrylate resin is based on 
3-20 wt.% methacrylic acid, 

10-30 wt.% n-butyl acrylate, 

10-30 wt.% n-butyl methacrylate and 

20-70 wt.% methyl methacrylate. 

10. Use of a binder composition according to any one of claims 1-9 for the preparation of powder coatings. 

11. Powder coating based on a binder composition according to any one of claims 1-9. 

12. Use of a powder coating according to claim 11 in automotive applications. 

13. Wholly or partly coated substrate, characterized in that as coating material use is made of a powder 
coating according to claim 1 1 . 

Claims for the following Contracting State : ES 

1 A method for the preparation of a binder composition for powder coatings by homogeneously mixing a 
noWester resin and a polyacrylate resin, characterized in that the polyester res.n ,s composed 
substantially of units of dicarboxylic acids, glycols and three- or higher-functional polyo.s, the polye^ 
resin comprises at least 15 mol% isophthalic acid and at least 15 mol% 1 ,4-cyclohexane dcarboxylc 
Sd as dicarboxylic acids, and the glycols comprise at least 50 mo.% branch 

5-11 carbon atoms, which may optionally comprise an ester group, and at most 50 mol/o al.phat.c 
g,ycoi I with 2-6 carbon atoms, while use is made of up to at most 8 mo.% of ^^^^ 
glycols of a three- or higher-functional polyol and the polyacrylate res.n is a glyc.dylfunct.onal acrylate 
resin, a hydroxylfunctional resin or an acidic acrylate resin. 

2. A method according to claim 1, characterized in that dicarboxylic acid comprise 40-60 mol% 1 ,4- 
cyclohexane dicarboxylic acid and 40-60 mot% isophthalic acid. 

3. A method according to any one of claims 1-2, characterized in that the polyeste, ^ resin ^ an acid 
number between 20 and 100 mg KOH/g resin and a hydroxy! number lower than 10 mg KOH/g res.n 
and the polyacrylate resin is a glycidyl-functional acrylate resin. 

4. A method according to claim 3, characterized in that the glycidyl-functional acrylate resin is based on: 
5-60 wt.% glycidyl methacrylate, 

10-30 wt.% n-butyl acrylate and 
20-70 wt.% methyl methacrylate. 

5. A method according to any one of claims 3-4. characterized in that the binder composition contains 20- 
90 wt.% polyester and 10-80 wt.% glycidyl-functional acrylate resin. 



; 6. 



A method according to any one of claims 1-2, characterized in that the polyester resm .s a hydroxyl- 
funrfiona. polyester resin with a hydroxy! number between 20 and 100 mg KOH/g res.n and an ac.d 
number lower than 10 mg KOH/g resin and the polyacrylate resin is a hydroxyl-funcftonal acrylate res.n 
with a hydroxyl number between 40 and 150 mg KOH/g resin. 
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7. A mehtod according to claim 6, characterized in that the hydroxyl-functional acrylate resin is based on: 
10-30 wt.% hydroxyethyl (meth)acrylate, 

10-30 wt.% n-butyl acrylate, 
10-30 wt.% n-butyl methacrylate and 
5 20-70 wt.% methyl methacrylate. 

8. A method according to any one of claims 1-2, characterized in that the binder composition contains an 
acidic polyester resin with an acid number between 20 and 100 mg KOH/g resin and a hydroxyl 
number lower than 10 mg KOH/g of resin, an acidic acrylate resin with an acid number between 20 and 

io 150 mg KOH/g of resin, and a crosslinking agent. 

9. A method according to claim 8, characterized in that the acrylate resin is based on 
3-20 wt.% methacrylic acid, 

10-30 wt.% n-butyl acrylate, 
75 10-30 wt.% n-butyl methacrylate and 

20-70 wt.% methyl methacrylate. 

10. Use of a binder composition obtainable according to any one of claims 1-9 for the preparation of 
powder coatings. 

20 

11. Powder coating based on a binder composition obtainable according to any one of claims 1-9. 

12. Use of a powder coating according to claim 1 1 in automotive applications. 

25 13. Wholly or partly coated substrate, characterized in that as coating material use is made of a powder 
coating obtainable according to claim 11. 

Patentanspriiche 

Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

30 

1. Bindemittel-Zusammensetzung, welche ein Polyesterharz und ein Polyacrylatharz enthalt, fur Pulverbe- 
schichtungen, dadurch gekennzeichnet, dafi das Polyesterharz im wesentlichen aus Einheiten von 
Dicarbonsauren, Glykolen und drei- oder hoherfunktionellen Polyolen besteht, das Polyesterharz 
zumindest 15 Mol-% Isophthalsaure und zumindest 15 Mol-% 1 ,4-Cyclohexandicarbonsaure als Dicar- 

35 bonsauren umfafit, und die Glykole zumindest 50 Mol-% verzweigte aliphatische Glykole mit 5 bis 11 

Kohlenstoffatomen, die gegebenenfalls eine Estergruppe enthalten konnen, und hochstens 50 Mol-% 
aliphatisches Glykol mit 2 bis 6 Kohlenstoffatomen umfassen, wobei bis zu hochstens 8 Mol-% 
Dicarbonsauren plus Glykole eines drei- oder hoherfunktionellen Polyols verwendet werden, und das 
Polyacrylatharz ein Glycidyl-funktionelles Acryiatharz, ein Hydroxyl-funktionelies Harz oder ein Saure- 

40 acryiatharz ist. 

2. Bindemittel-Zusammensetzung nach Anspruch 1 , dadurch gekennzeichnet, dafi die Dicarbonsauren 40 
bis 60 Mol-% 1 ,4-Cyciohexandicarbonsaure und 40 bis 60 Mol-% Isophthalsaure umfassen. 

45 3. Bindemittel-Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafi das Polyester- 
harz eine Saurezahl zwischen 20 und 100 mg KOH/g Harz und eine Hydroxyizahl von weniger als 10 
mg KOH/g Harz aufweist. und das Polyacrylatharz ein Glycidyl-funktionelles Acryiatharz ist. 

4. Bindemittel-Zusammensetzung nach Anspruch 3, dadurch gekennzeichnet, dafi das Glycidyl-funktionel- 
so le Acryiatharz basiert auf: 

5 bis 60 Masse-% Glycidylmethacrylat, 
10 bis 30 Masse-% n-Butylacrylat und 
20 bis 70 Masse-% Methylmethacrylat. 

55 5. Bindemittel-Zusammensetzung nach Anspruch 3 oder 4, dadurch gekennzeichnet, dafi die Bindemittel- 
Zusammensetzung 20 bis 90 Masse-% Polyester und 10 bis 80 Masse-% Glycidyl-funktionelles 
Acryiatharz enthalt. 
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6. 



,* 1 nrier 2 dadurch gekennzeichnet, daB das Polyester- 
Bindemittel-Zusammensetzung nach zwischen 20 und 100 mg KOH/g 

harzein Hydroxyl-funktioneiles Polye«**« mrt em-rHy* roxy po)yacry , athar2 ein 

s^^^ 40 - 150 - K0H/s Harz ist 

B^-Zusa^ensetzung nach Anspruch 6. dadurch garnet, daB - Hydroxy.-funktio- 



70 



75 



20 



nelle Acrylatharz basiert auf: 

10 bis 30 Masse-% Hydroxyethyl(meth)acrylat, 
10 bis 30 Masse-% n-Butylacrylat, 
10 bis 30 Masse-% n- Butyl meth aery lat und 
20 bis 70 Masse-% Methylmethacrylat. 



™L "en 20 und 150 KOH/g H.rz und ein Vernetzungsm.tlel en.halt. 



auf: .. 
3 bis 20 Masse-% Methacrylsaure, 
10 bis 30 Masse-% n-Butylacrylat, 
10 bis 30 Masse-% n-Butylmethacrylat und 
20 bis 70 Masse-% Methylmethacrylat. 



25 



30 



35 



40 



n „. Ve™e„dung e,ne r Bind—Zu—efcung nacn * *-p*h. 1 » • - ™g 

von Pulverbeschichtungen. 

M »e,~ung au, der Ba SiS e,ne, B^en^Zu—eKung n ach der 1 

bis 9. 

12 . verwendung einer Pulverbeschichtung nach Anspruch 11 bei Automobiianwendungen. 

« Oanz.ich Oder tei.weise beschichtetes Substrat, dadurch gekenn zeichnet, daB a.s ********* 
al eine Pulverbeschichtung nach Anspruch 1 1 verwendet w.rd. 

Patentansprtiche fur folgenden Vertragsstaat : ES 

, Verfahren zur Herstellung einer ««n**^ 

nomogene Mischen eines voT Di^onsau^n. G.yko.en und drei- oder 

das Polyesterharz im wesentl.chen aus f *°" indest 15 Mol-% Isophthalsaure und zum.n- 

hoherfunktionellen Po.yolen ^ h d ^^SS^^^ ^ die G ^ e 5 ° 
dMt 15 Mol-* 1 ^-°V c,oh «^ ,< ??^ U ~K^ SS^TSS^rtDlWomwi. die gegebenenfalls eine 
Mol-% verzweigte aliphatische Glykole ^ 6 „^ % ^,^^ mit 2 bis 6 Kohlenstoff- 

Estergruppe entha.ten konnen. ^**T 8 ^ D ic ? bo Suren plus Glykole eines drei- oder 

« Polyac Glycidy*n«ion. teS *• 

u M «rhn«t riaB das Glycidyl-funktionelle Acrylatharz basiert 
4. Verfahren nach Anspruch 3, dadurch gekennzetchnet, daB das uy y 

5 bis 60 Masse-% Glycidylmethacrylat, 
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10 bis 30 Masse-% n- Butyl aery I at und 
20 bis 70 Masse-% Methylmethacryiat. 

5. Verfahren nach Anspruch 3 oder 4, dadurch gekennzeichnet, daB die Bindemittel-Zusammensetzung 20 
5 bis 90 Masse-% Polyester und 10 bis 80 Masse-% Glycidyl-funktionelles Acryfatharz enthalt. 

6. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafi das Polyesterharz ein Hydroxyl- 
funktionelles Polyesterharz mit einer Hydroxylzahl zwischen 20 und 100 mg KOH/g Harz und einer 
Saurezahl von weniger als 10 mg KOH/g Harz ist ( und das Polyacrylatharz ein Hydroxyl-funktionelles 

io Acryfatharz mit einer Hydroxylzahl zwischen 40 und 150 mg KOH/g Harz ist. 

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB das Hydroxyl-funktionelle Acrylatharz basiert 
auf: ' 

10 bis 30 Masse-% Hydroxyethyl(meth)acrylat, 
75 10 bis 30 Masse-% n-Butylacrylat, 

10 bis 30 Masse-% n-Butylmethacrylat und 
20 bis 70 Masse-% Methylmethacryiat. 

8. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Bindemittel-Zusammensetzung 
20 ein Saurepolyesterharz mit einer Saurezahl zwischen 20 und 100 mg KOH/g Harz und einer Hydroxyl- 
zahl von weniger als 10 mg KOH/g Harz, ein Saureacrylatharz mit einer Saurezahl zwischen 20 und 
150 mg KOH/g Harz und ein Vernetzungsmittel enthalt 

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB das Acrylatharz basiert auf: 
25 3 bis 20 Masse-% Methacrylsaure, 

10 bis 30 Masse-% n-Butylacrylat, 

10 bis 30 Masse-% n-Butylmethacrylat und 

20 bis 70 Masse-% Methylmethacryiat. 

30 10. Verwendung einer Bindemittel-Zusammensetzung nach einem der Anspruche 1 bis 9 zur Herstellung 
von Pulverbeschichtungen. 

11. Pulverbeschichtung auf der Basis einer Bindemittel-Zusammensetzung, die nach einem der Anspruche 
1 bis 9 erhaiten werden kann. 

35 

12. Verwendung einer Pulverbeschichtung nach Anspruch 11 bei Automobilanwendungen. 

13. Ganzlich oder teilweise beschichtetes Substrat, dadurch gekennzeichnet, daB als Beschichtungsmateri- 
al eine Pulverbeschichtung, die nach Anspruch 11 erhaiten werden kann, verwendet wird. 

40 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

1. Composition de liant, qui contient une resine polyester et une resine polyacrylate pour des revetement 
45 en poudre, caracterisee en ce que : 

la resine polyester est composed substantiellement de motifs d'acides dicarboxyiiques, de glycols et 
de polyols tri- ou polyfonctionnels, la resine polyester comprend au moins 15 moles % d'acide 
isophtalique et au moins 15 moles % d'acide 1 ,4-cyelohexane dicarboxylique a titre decides di- 
carboxyiiques ; et les glycols comprennent au moins 50 moles % de glycols aiiphatiques ramifies de 5 
so a 11 atomes de carbone, pouvant facultativement contenir un groupe ester, et au maximum 50 moles 
% de glycol aliphatique de 2 a 6 atomes de carbone, alors qu'on utilise jusqu'a un maximum de 8 
moles % d'acides dicarboxyiiques plus des glycols d'un polyol tri- ou poly-fonctionnel, et la resine 
polyacrylate est une resine acrylate a fonction glycidyl, une resine hydroxyfonctionnelle ou une resine 
acrylate acide. 
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2. Composition de liant selon la revendication 1, caracterise" en ce que Pacide dicarboxylique comprend 
de 40 a 60 moles % d'acide 1,4-cyciohexane dicarboxylique et de 40 a 60 moles % d'acide 
isophtalique. 
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d'acides dicarboxyliques plus des glycols d'un polyol tri- ou poly- fonctionnel ; et la resine polyacrylate 
est une resine acrylate a fonction glycidyle, une resine hydroxyfonctionnelle ou une resine acrylate 
acide. 

5 2. Procede selon la revendication 1, caracterise en ce que I'acide dicarboxylique comprend de 40 a 60 
moles % d'acide 1 ,4-cyclohexane-dicarboxylique et de 40 a 60 moles decide isophtalique. 

3. Procede selon la revendication 1 ou 2, caracterise en ce que la resine polyester presente un indice 
d'acide de 20 a 100 mg KOH/g resine et un indice d'hydroxyie infgrTeur a 10 mg KOH/g resine et la 

10 resine polyacrylate est une resine d'acrylate a fonction glycidyle. 

4. Procede selon la revendication 3, caracterise en ce que la resine acrylate a fonction glycidyle est a 
base de : 

5 a 60% en poids de methacrylate de glycidyle, 
75 10 a 30% en poids d'acrylate de n-butyle, 

et 

20 a 70% en poids de methacrylate de methyle. 

5. Procede selon la revendication 3 ou 4, caracterise en ce que la composition de liant contient de 20 a 
20 90% en poids de resine polyester et de 10 a 80% en poids de resine acrylate a fonction glycidyle. 

6. Procede selon la revendication 1 ou 2, caracterise en ce que : 

la resine polyester est une resine polyester a fonction hydroxyle ayant un indice d'hydroxyie de 20 a 
100 mg KOH/g resine et un indice d'acide inferieur a 10 mg KOH/g resine et la resine polyacrylate est 
25 une resine acrylate a fonction hydroxyle ayant un indice d'hydroxyie de 40 a 150 mg KOH/ g resine. 

7. Procede selon la revendication 6, caracterise en ce que la resine acrylate a fonction hydroxyle est 
basee sur : 

10 a 30% en poids de (meth)acrylate d'hydroxyethyle 
30 10 a 30% en poids d'acrylate de n-butyle, 

10 a 30% en poids de methacrylate de n-butyle, et 
20 a 70% en poids de methacrylate de methyle. 

8. Procede selon la revendication 1 ou 2, caracterise en ce que : 

35 la composition de liant contient une resine polyester acide ayant un indice d'acide de 20 a 100 mg 

KOH/g resine et un indice d'hydroxyie inferieur a 10 mg KOH/ g resine, une resine acrylate acide ayant 
un indice d'acide de 20 a 150 mg KOH/ g resine et un agent r^ticulant. 

9. Procede selon la revendication 8, caracterise en ce que la resine acrylate est basee sur : 
40 3 a 20% en poids d'acide methacrylique, 

10 a 30% en poids d'acrylate de n-butyle, 

10 a 30% en poids de methacrylate de n-butyle, et 

20 a 70% en poids de methacrylate de methyle. 

45 10. Utilisation d'une composition de liant selon Tune quelconque des revendications 1 a 9, pour preparer 
des revetements en poudre. 

11. Revetement en poudre a base d'une composition de liant selon Tune quelconque des revendications 1 
a 9. 

50 

12. Utilisation d'un revetement en poudre selon la revendication 11, pour des applications aux automobiles. 

13. Substrat revetu en totalite ou en partie, caracterise en ce qu'a titre de matiere de revetement, on utilise 
un revetement en poudre selon la revendication 1 1 . 

55 



13 



THIS PAGE BLANK iuspto) 



